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ADVISORY ON THE USBE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
canter (GSFC). This document may be diatributed outeide GSFC conly as a
courtesy to other gavernment agencies and contractore. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditioned upon, and is mubject to, the following understandings
and limitations:

{a}) The information was developed for general guidanece only and is
subject teo change at any time;

{b}) The information was develcoped under unigque GSFC laboratory conditions
which may differ substantially from outside conditicns;

{<) GSFC doas not warrant the accuracy of the infarmation when applied or
used under cther than unic¢ue GSFC laboratory conditions;

{d) The information should not be construed as a reprasentation of
product performance by either CSPFC ¢r the manufacturar;

{ea) Neither the United States government nor any person acting on behalf
of thae inited States government asgumes any liakility resulting from
the application or use of the lnfermation.
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A radiation evaluation was performed on sox0-2 to determine the
total doce tolerance of these parts. A brief summary of the test
results is provided belov. For detailed information, refer to
rables I through IIL and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, five parts were irradiated
under bias (see Figure 1 for bias configuration}, and one part
was used as a control sample. The total dose radiation steps were
5, 10, 20, 30, 50, 7% and 100 krads. After 100 krads, parits were
annealed at 25°C for 34 and 168 hours, and then the irradiation
was continued to 150 and 200 xrads (cumulative). The dose rate
was between 0.25 - 2.6 krads/hour, depending on the total dose
level (see Table II for radiation schedule). After each radiation
exposure and apnealing treatment, parts were alectrically tested.

The parameter most sensitive to total dose radiation was supply
current which increased Ifrom an average of 371 uA before
radiation expasure, to an average of 1.5 mA at 75 krads. HoWever,
the oscillator frequency remained within the specified limits

{(+ 0.02% of 100kHz)} for all parts on exposures up to 75 krads. At
the next radiation step of 100 krads, two parts (SNsS 1 and 3)
remained in the high logic state and did not oscillate at all.
one other part (Sn 0) 4id not oscillate until 3 seconds after
power up. aAfter the 24 hour annealing step, one of the
catastrophic failures recoverd (SN 1) but required 3 seconds to
begin oscillating. The part which had taken 3 seconds to
oscillate after pawer up after 100 krads (SN 0), still required 3
seconds after 24 hours of annealing to begin operating. The next
najor event happened after 150 krads, when SN Q failed
catastrophically and remained in the high logic state, as well a=
aNs 1 and 3. After 200 krads accunulated dose, all the parts
exposed to radiation were catastrophic failures, all remaining in
the high logic state.

Table IIT provides the mean and standard deviation values for
ecach parameter after differcnt radiation exposures and annealing
treatments.

any further details about this evaluation can be obtaincd upon
request. If you have any questions, please call me at 731-8954.



TABLE L. Fart Information

Ceneric Part Number: SQX0-2

Manufacturex: Statek Corp.

Lot Date Codes: BE349, 9036, Q044

Quantity Tested: 6

gerial Numbers of 1,3 (LDC 8849); © (LDC 9036)
Radiation Samples: 13,34 {LDC 9044}

garial Numbers of

control Sample: 2 (LDC 8849)

part Function: crystall Oscillator
part Technology: Hybrid/Bipolar
Package Style: TOS



TABLE IIL. Radiation Schedule

EVENTS DATE

1) Initial Electrical Measurements 01/26/91
2} 5 krads irradiation € 250 rads/hr 01/28/91
Post % krads Electrical Measurements 01/29/91
3) 10 krads irradiation @ 250 rads/hr 01/29/91
Post 10 krads Electrical Measurements 0L/30/91
4) 20 krads irradiation @ 500 rads/nhr 01/31/9%1
pPost 20 krads Electrical Measurements 01f31/91
5) 30 krads irradiation @ 500 rads/hr 01/31/91
Post 30 krads Electrical Measurements g2/01/91
6} 50 krads jrradiation @ 294 rads/hr 0z2/01/91
Post 50 krads Electrical Measurements 02/04/91
7) 75 krads irradiation @ 1250 rads/hr 02704791
Post 75 krads Electrical Measurements 02/05/91
8) 100 Krads jrradiation @ 1250 rads/hr 02/05/91
Post 100 krads Electrical Measurenents 02/06/91
9) 24 hrs annealing 02/06/91
Post 24 hr Electrical Measurements 02/07/91
10) 168 hrs annealing 02/07/91
Post 168 hr Electrical Measurements 02/13/91
11} 150 krads irradiation & 2500 rads/hr 02/13/91
Post 150 krads Electrical Measurements 02714791
12) 200 krads irradiatien g 2500 rads/hr 02/14/91
Post 200 krads Electrical Measurements 02/15/91

Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

- Al]l electrical measurements were performed off-site at 25°C.
- Annealing was performed at 25°C under bias,



Table III. Summary of Electrical Measurements
after Total Dose Exposures and Annealing for SQX0-2 1/.2/.3/

Total Dose ExXposure {krads) Anneal |Total Dose (krads)
Initials 20 50 75 100 168 hrs 150 200

Parameters

Treq 8 5V kHzZ
Freqg @4.5V kHz
Freq 5.5V kHz

mean ad |wear - asd |mean ad mean sd

dF(4.5V-5.5V) Hz .0l 0.1

iccl ud 400 211

TR ns 4.7 1.9 '
ITF ns 3.8 4.3

VOH Vi f 0

VoL v 0 a

Notes:

1/ The mean and standard devlation values were calculated over the five parts irradiated in this
testing, The control gample remained constant throughout the testing and 1s not inzcluded 1ln
this table.

2/ Taple ITII provides radiation characteristics of parta at celected total dose expOBUTERR and
annealing treatments., The data at other radiation exposuras and annealing treatments iz available
and cen be obtained upon request.

3/ At 100 krads and above, the mean and standarxd devlatlon values were calculated using data on
the pagsing parts only.



Figure 1. Radiation Bias Circuit for S5QX0-2
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